Targeting proteins to diatom plastids involves transport through an endoplasmic reticulum.
Diatoms and related algae, in contrast to higher plants, have a xanthophyll-dominated light harvesting complex and an endoplasmic reticulum (ER) network surrounding the plastid. We have previously demonstrated that polypeptide constituents of the light harvesting complex from the diatom Phaeodactylum tricornutum are nuclear encoded and synthesized as higher molecular weight precursors in the cytoplasm. The amino-termini of the precursor proteins, as deduced from their gene sequences, have features of a signal peptide. Here, we show that the precursor polypeptides can be cotranslationally imported and processed by an in vitro microsomal membrane system, suggesting that cytoplasmically synthesized proteins require a signal peptide to traverse an ER before entering the plastid. These results are discussed in the context of plastid evolution.